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ABSTRACT 



A substrate treatment composition of an aqueous solution for 
imparting hydrophobicity to a substrate or for rendering the 
substrate hydrophobic. This solution preferably includes 
sodium and/or potassium methylsiliconate and sodium and/ 
or potassium silicate. Also, the use of this composition for 
the treatment of a substrate to impart hydrophobicity or to 
render the substrate hydrophobic. 

19 Claims, No Drawings 
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TABLE 2 



EVAPORATION KINETICS 



No 


TREATMENT 


0-1 h 


1-3 h 


3-5 h 


5-8h 


8-24 h 


Remainder 


ISTTa 


Reference sand 


25.2 


17.1 


8.3 


3.1 


0.92 


<1 




with no treatment 














NTb 


Repetition 


26.1 


17.1 


8.6 


2.5 


0.93 


<1 


la 


GSP 1% at 1 L/m2 


2.9 


2.8 


3.1 


2.9 


2.9 


33% 


lb 


Repetition 


3,9 


3.7 


3.9 


3.2 


2.9 


25% 


2a 


GSP 1% at 0.5 Um2 


4,6 


4.3 


4.5 


3.8 


3.3 


14% 


2b 


Repetition 


4,5 


3.8 


4.7 


3.8 


3,5 


11% 


3a 


GSP 0.4% + SI 0.4% 


3,3 


3.1 


3.5 


2.8 


3.0 


27% 




at 0.5 L/m2 














3b 


Repetition 


3.8 


3.4 


3.8 


3.5 


3.3 


10% 


4a 


GSP 0.4% + SI 0.4% 


4.8 


4.2 


4.3 


4.2 


3.4 


11% 




at 0.25 Uml 














4b 


Repetition 


5.0 


4.6 


4.7 


4.7 


3.4 


8% 



Results: 2o 

1. Silicate added in a ratio of the order of 2 molecules for 1 
molecule of silicon ate permits at least a 50% reduction in 
the quantity of methylsiliconate needed (compare treat- 
ments 2 and 3). In other words, one can use a mixture of 
0,5 vol. industrial methylsiliconate at 28%+0.5 vol. tech- 
nical grade silicate 28% equivalent in Si02 for a similar — 
if not greater — anti-evaporation effect than with 1 vol. of 
industrial methylsiliconate alone. 

2. Using 0.5 L/m2 of the mixture of silicate at 0.4% and at 
0.4% gives a similar effect to 1 L/m2 of a solution of 1% 
potassium methylsiliconate (compare treatments 1 and 3). 30 
In practical terms, this means that the volume of water 
needed to apply the composition can be reduced by a 
factor of at least 2, without losing the efl&ciency of 
evaporation protection, namely by applying 5 m^ per 
hectare instead of the 10 m^ per hectare necessary with a 35 
solution of 1% m^ potassium methylsiliconate alone. 

3. The use of 0.25 L/m2 of the mixture silicate 0.4% and 
potassium methylsiUconate 0.4% abeady offers a very 
efiScient treatment, as seen by comparing treatment No. 1, 
corresponding to a treatment of 100 L potassium meth- 
ylsiliconate alone diluted in 10 m^ of water per hectare, 
with the quantities in treatment No. 4, corresponding to a 
treatment of only 10 L potassium methylsiliconate in 
2.5m^ per hectare, albeit with the addition of 10 L of 
silicate. 

These results above were obtained on the substrate 
"sand". One of ordinary skill in the art can readily adapt any 
of the solutions of the present invention for use on other 
substrates based on the granulometry, properties, and con- 
dition of the substrate or substrate components. For 
example, for a substrate that has a high level of salinity, such 50 
as would be found by the ocean, other amounts and con- 
centrations of the hydrophobic agents in the solution, gen- 
erally of a higher nature, would have to be considered. The 
skilled artisan can conduct routine testing to determine the 
optimum formulation of the treatment solution and the 55 
concentration of the hydrophobic agents to be included 
therein based on the specific substrate materials, 
components, properties and conditions of use. 

As noted above, the substrates to be treated are preferably 
those which are porous to the aqueous treatment solution, so 60 
that the hydrophobic agents can be introduced into the 
substrate. The hydrophobic agents can be mixed with sub- 
strate forming components with the resulting mixture depos- 
ited on a surface to form a layer having hydrophobic 
properties. Other variations and modification can be made 65 
by the skilled artisan, and all are intended to fall within the 
scope of the appended claims. 



What is claimed is: 

1. An agricultural soil treating agent comprising an aque- 
ous mixture of a CI to C4 alkyl siliconate compound and a 
silicate compound which also includes a coloring agent, an 
agrochemical principle or both, with the siliconate and 
silicate compounds being present at a molar ratio of silicate 
compound to siliconate compound of 0.5/1 to 10/1 and in 
amount effective to increase hydrophobicity of the soil after 
the aqueous mixture is applied thereto due to the formation 
of silicic acid or silica gel therein in order to reduce water 
evaporation from the treated soil, wherein the siliconate 
compound is present in an amount of about 0.1 and 1% by 
weight and the silicate compound is present in an amount of 
about 0.01 and 5% by weight. 

2. The agent of claim 1 wherein the siliconate compound 
is an alkali metal alkyl siliconate, the silicate compound is 
an alkali metal silicate, and the molar ratio is about 1:1 to 
5:1. 

3. The agent of claim 1 wherein the siliconate compound 
is an alkali metal methyl siliconate, the silicate compound is 
a sodium or potassium hydrosoluble silicate, and the molar 
ratio is about 1:1 to 5:1. 

4. The agent of claim 1 wherein the siliconate compound 
is a sodium or potassium methyl siUconate, the silicate 
compound is a sodium or potassium ortho or meta-silicate, 
and the molar ratio is about 2:1 to 3:1. 

5. The agent of claim 1 wherein the soil to be treated 
comprises sand. 

6. The agent of claim 1 which contains both a coloring 
agent and an agrochemical principle. 

7. The agent of claim 1 wherein, after being applied to the 
soil, the siliconate compound is present in an amount of 
between about 2 and 60 Kg per hectare, and the silicate 
compound is present in the treated substrate in an amount of 
between about 3 and 150 Kg per hectare. 

8. The agent of claim 7 wherein the agricultural soil 
includes one or more of sand, gravel, tree bark, sawdust, 
compost, or earth, and the amount of water needed for 
application of the aqueous mixture is reduced by a factor of 
two compared to that needed for the application of a 
siliconate by itself for the same reduction of water evapo- 
ration from the treated soil. 

9. An agricultural soil treating agent consisting essentially 
of a solution of an agrochemical principle and an aqueous 
mixture of a CI to C4 alkyl siliconate compound and a 
silicate compound, with the compounds being present at a 
molar rati o of sil icate compoimd to siliconate compound of 
0.5/1 to ^O/andT^ combination in amount effective to 
increase hydfpphobicity of the soil after the agent is applied 
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